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variables to predict medial compartment loading during walking
in patients with knee OA. As we hypothesized, the effect of body
mass on the KAM depends on the extent of limb malalignment.
Those with greatest malalignment exhibit the greatest association
between mass and peak knee adduction moment. Individuals with
both increased mass and increased malalignment may beneﬁt
most from earlier intervention strategies intended to decrease
dynamic knee joint loads.
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Purpose: In dogs, gait analysis using force platform documents
the in vivo pathomechanics of osteoarthritis (OA) based on ground
reaction forces generated during locomotion. In clinical trials de-
signed to evaluate the efﬁcacy of OA therapeutic modalities, gait
analysis provide objective data to detect changes in limb function
overtime. However, gait analysis requires special settings and,
therefore, limits its uses to onsite evaluation, rendering difﬁcult the
recording of daily evolution of functional outcomes.To overcome
this drawback, telemetric recording of accelerometry represents
an interesting method to evaluate the dog’s continuous locomo-
tor activity. Using an omni-directional accelerometer inserted in a
dedicated collar, any dog movement is detected and collected with
a pre-selected epoch, mapping the pattern of daily living activity.
To date, little is known about the relationship between daily am-
bulatory monitoring and punctual limb function in dogs. The aim
of the study was to test the hypothesis of a relationship between
force platform gait analysis and accelerometry recording in dogs
with naturally occurring OA.
Methods: Nine lame client-owned dogs were evaluated. In all
dogs, lameness was examined by an orthopaedist, which was
later conﬁrmed by radiographic evidence of stiﬂe or hip OA. Force
platform gait analysis to record peak vertical force (PVF) was
performed at baseline and at day 45 at a constant velocity (1.9-2.2
m/s) and acceleration (0.5m/s2). All dogs included in the study
had an abnormally low PVF for at least one hind limb at baseline.
The occurrence and intensity of motion were continuously moni-
tored over the 45-day period (Actical®/Actiwatch® accelerometer).
Epoch of sampling was 2 minutes with 720 recordings/day. Lo-
comotor activity was expressed as daily averaged total intensity,
daily averaged active intensity and daily duration of active period.
Areas under the curve were generated and used for compar-
ative analysis to punctual PVF data. Statistical analyses were
carried out using Spearman correlation tests with α-threshold set
at 0.05.
Results: Positive correlation between the change in limb load-
ing (PVF) and the level of locomotor activity was observed.
Hence, dogs, with an increase in PVF at day 45, demonstrated
for this period a higher daily averaged total intensity (Spearman
rho=0.82, p<0.007) and a daily averaged active intensity (Spear-
man rho=0.75, p<0.019). The daily duration of active period did
not provide signiﬁcant correlation.
Conclusions: Data showed that in OA clinical dogs, in order to
evaluate the functional outcomes and to improve the sensitivity in
efﬁcacy evaluation, telemetric accelerometry appears a promising
avenue. Indeed, as this method involves continuous recording, it
offers a more reliable analysis as well as a strong correlation with
the punctual kinetic evaluation. Moreover, it provides information
about the environmental factors (such as body weight change
does) which could bias PVF recording. In brief, this methodology
would allow to distinguish an increase in PVF related either to a
true analgesic effect (with a sedation-induced decrease in activity),
to an energizing compound (leading to increased activity), or to a
pure structuro-modulator (without any consequence on activity).
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Purpose: Osteoarthritis (OA) of the knee is characterized by
pain and is associated with aberrations in the knee dynamics
during walking. It is a general observation that knee OA patients
walk with increased peak knee adduction moments compared
to asymptomatic subjects, but peak knee adduction moments
seem to differ according to radiographic disease severity; patients
with less severe knee OA (Kellgren-Lawrence (K-L) scoring ≤2)
walk with ﬁrst peak knee adduction moment similar to healthy
subjects, and lower second peak knee adduction moment than
healthy subjects. In contrast, more severe knee OA patients (K-
L >2) walk with greater ﬁrst and second peak knee adduction
moments than both less severe patients and healthy subjects.
In the sagittal plane, the peak extensor moment (quadriceps)
during early stance, and the terminal stance knee ﬂexor moment
(hamstring and gastrocnemius) are reduced among knee OA
patients compared to healthy subjects, which may be interpreted
as a load reducing gait pattern.
Pain induced changes in the gait pattern could be a possible
explanation for the differences between healthy subjects and be-
tween radiographic disease severity grades, and pain relief does
increase both the adduction moments and sagittal plane moments.
The relationship between knee OA pain and gait changes remains
to be clariﬁed and a better understanding of this relationship
could advance treatment and prevention of disease progression.
This study investigated changes in knee joint mechanics during
walking with experimental knee pain in healthy volunteers, and
whether the experimentally pain induced changes replicated the
gait abnormalities observed in knee OA patients.
Methods: In a cross-over study 34 healthy subjects were tested on
three different days; 3-dimensional gait analyses were conducted
before, during and after pain induced by injections of hypertonic
saline (0.75 ml) into the infrapatellar fat pad. Isotonic saline and
sham injections were used as control conditions. Pain intensities
were scored on a 100 mm visual analogue scale.
Peak moments in frontal and sagittal planes were analyzed. The
results were compared to baseline data from 177 of knee OA
patients enrolled in a dietary intervention study. The patients were
divided into less severe and severe OA based K-L scores with
cut-off at 2.
Results: Hypertonic saline injections caused a signiﬁcant pain
intensity (mean: 26 mm, P<0.001) conﬁned to the anterior knee.
Isotonic saline and sham injections did not induce any signiﬁcant
pain (P=0.14 and 0.5 respectively).
The experimental knee pain led to reduced peak adduction mo-
ments in the healthy volunteers while walking at the same speed
(Figure 1). Similarly, the peak moments in the sagittal plane were
signiﬁcantly reduced by pain.
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Figure 2
The changes in knee joint adduction moments were consistent
with the changes observed in less severe OA (Figure 2), as were
the changes in the sagittal plane moments.
Conclusions: This study shows that pain induced changes in
knee joint mechanics during walking replicate changes observed
in less severe patients. The experimental model may be used to
study knee OA pathomechanics and possible preventive measures
against abnormal joint loading in knee OA. It is suggested that
pain management regimes be tested on the basis of their inﬂuence
on knee OA pathomechanics.
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Purpose: Knee joint biomechanics during walking is a well es-
tablished factor in the pathogenesis of knee osteoarthritis (OA).
In particular, the external knee adduction moment is related to
presence, severity and progression of the disease. Also, neu-
romuscular dysfunctions, such as submaximal quadriceps force
steadiness, have been reported in knee OA, and are suspected
to have importance for the development of knee OA. Submaximal
force control is important when performing activities such as walk-
ing, yet its relationship with joint mechanics during walking has
not previously been investigated. Force steadiness is a commonly-
used way of quantifying submaximal force control, and is generally
deﬁned as the ability to produce and maintain a steady submaxi-
mal force output. The purpose of this study was to investigate the
relationship between submaximal knee-extension force steadiness
and external knee adduction moments during walking, and how
radiographic disease severity inﬂuence this relationship.
Methods: 41 patients with knee OA (34 females∼83%) with mean
(SD) age 62 y (6.9), body mass 87.9 kg (13.2), height 1.66 m
(0.08), and BMI 31.9 kg/m2(4.2) were studied. Based on Kellgren-
Lawrence (K-L) grading of standard weight bearing radiographs
patients were classiﬁed as either “less severe”, K-L ≤2, or “severe”,
K-L >2. From standard 3D gait analyses, peak knee adduction mo-
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